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‘Thisbook comain exacsfeom the ofl contractor's 
Iandbook ote Dangers Rocket Cas compte fies 
‘ganization dt made op inorder to ts ts heron, 

"will show you bow to build shore and medi ange 
surfce-tosutace and wtue tor ites wang ff the 
set components and 0 els Gwe, ary any). Ago id 
‘are desigs fo shouideetaenche rockets se wares, 

‘tet thove hart seat targets ate yours or te ak 
log, Cay Hal, the local offices, that damned polluting 
clea fait, whatever You might even wan to take fe 
‘ote nex pata pane. 

Using the ecniques shown ts also possible to make 
fully operational replicas of those neat multiple rocket 
launchers you've seen i Gull War footage on TV. Using 
these Gand usuming a suable trai targeD, you and your 
Sends can re-enact the operation your hear conte If 
ou doa’ havea nearby IeqWMuslin community ot ct 
locate hany mosque, don fet; you can find heads. 
{of eclevant embassies in the Yellow Pagen These make 
‘Beal Second age 

The devices described here are based on fying model 
ack componeas of the type avaiable fom hobby shops. 
(Compicie ks—which inclnde engines, electra ignites, 
launch pads, c~can be purchased over the counter 

‘A Mosel Rocke Safety Code” exis, which, i followed, 


‘ensures ciean, safe fun for kids of all ages. A copy of the 
‘ade wil be supped with most store-bought Png rocket, 
{ess er suppl exalogs. The Dangesos Rocke: Cb ver 
‘sion ofthis code appears in Appendix I 1 followed, you 
‘il probably goo ison 

‘he engines and rocket kts themseves are supplied in 
‘configurations tat ensure that sudo ance an pyoad 
‘apie are kept wth safe parameter, By modying ard 
adapting engines tn rocks, however, ts posable ea 
‘mses that hae fr more "actu range and capac): 

Disregaring sublshea Model Rocket Stery Code ues 
and experimenting wih model rocket engines canbe dio 
‘rou. nsaling explosive component into sich rocks & 
Aefzitely dangerous and also llega. Only persons with 4 
‘sound and proven inowledgeof explosives handling and 
{se should ever exponent mith ich avbtances, and eves 
‘hen, dus standard guides mu be followed. 

Th any event, neler tse author nor he pubis ado- 
‘ote or stk to encourage any beaches ofthe Model Rocket, 
[Sify Code or expesives laws alerts bok fr infor 
maton purposes ok. 


CHAPTER | 


ying mode! cockets te coostused frm lightweight 
materials uch as crdboxr tubes, alist, an balas wood 
Despite hs, the compleed devices are surrey reaien 

is ace avaaie sna vanety of sles, ringing om sm 
le, eitvalyinexpeasive rework ae wns a expensive 
Scale replicas, Once the base principe are undersea 
component pas can Be improvised easly, andthe ase: 
"ons povided with one kt ean be oe a mae more rock. 
ts from components casined eletare 

‘Assembly can take minutes or hots, depending oa the 
level of complexity ofthe model. The toe required are 4 
oy knife, sandpaper, and some wood give. Hales wood 
scaler may be used prior to paicting fora smoother sed 
slay sore resent fish, Enamel say paint can be used 
for finishing, ne dis, oo, help “had the rocket. 

The majority of commercial rocket kite include a 
parachute or reamer asserbly that deploys atthe end of 
{he proneiisnt burn period nore ons late to facie 
safe recovery ofthe rocket. the context ofthe Book, 
Darchots ce sreamers would probit only be wed part 
of ichure pojecs and rng testing, 

‘As supple bythe manufacturer be rocket engines are 
completely safe. They are so safe, in fac, that the US 
Deparment of Transporation (DOT) eases thems “Toy 
‘ropilns Devices" and they aay tna be shipped nought 


the mail without problem under DOT exemption 7887 5 
“Flammable Solids” (ts neresting o ote tat reworks 
‘must be shipped ar “Cae Explosives") Bven the Bish 


Delian laws) has determined thatthe cuereat 
ngins maybe sed witout resins, save those pera 
‘gto gene sey. 

"AS Suplied the model rocket eagines comply with US, 
‘Consumer Product Sufety Commission sandars, and the 
launching of model reckes hasbeen exerted fo esa 
tion by te Federal vation Agency. This atest "und 
fi rckes, of cure 

"Me techniques dacusted inthis manual are cheap and 
cheerful They have been found to work but ae nt neces 
‘Sry he “correc” o established way of doing tings. 


(CHAPTER 2 


Rocks are propelled according to Newton's thd law of 
motion fr every ace ee an el and oppose reo, 

“The brain fel creates gases mc gree in volume 
than the fol sel As gas escapes Usough te engine on 
2, exer an equal force nthe opposite rection, tt 
ing the ocket forward The rocket not (as one mig 
firs duno propelled by he gas pushing again te ai, 

“The supply of gas ls provided by s smal ‘rlidfuel™ 
{engine mounted inthe base of he rocket. The propellants 
‘mos pial used wil be eer black powder or moa 
tm perchlorate. Type peroentage by welt es Of oth 
Propetans ae: 


‘Black poder 74 percent KNO, (oxide), 15. percent 
od percent Gul ps bine. 

Anmoniam perborate: 82 percent NAO, 7 percent 
gather (ue beden, 1 pete burate 


In addon to the propellant, most commercial engines 
tmazpente a smoke urge Uo help tac the rocket dig 
onpowered cast phase) and an Geto charge The tee 
‘6 delay—the length of which  daxemined by the smoutt 
(fmoke cage present between the en of te propelart 

Poiod andthe eectng of te nose eae and parce. 


‘The rocket engine is fired by means of an electrics} 
lentes. Tiss ered io the engine ase 902 oo 
‘Ea the propel teen hi iated va Gah ae? 
‘ick ns sey alow” ng ete math. 

“ee tot commeny avalable engines are ated by 2 
seafarers by tal power proset average tat 
‘ens C5 sews pots hemuber = 
ds teen theend of he rand where apnablo 
thet ge. The ranges the form a tee cha 
Serapanumere seul nner” 

“Ti "Bos engine wl ve wie the total poms of 
an 4 digi eng nal at of a" eng), ll 
tae an average ths of 6 newions, and wil copes 2 
‘ay of four seconds bern the ead af he a poriod 
tte igo te saon care Engines wit 0 ss 
taveso smoke of eon cage wal can be copes ec 
Ivo attr engin prone senda ce 

Ergines ae aval nthe ranges"A°10 “Dingo 
apple specications ae gen fr various engines i 
SEs ape, 

“The engine is installed ina simple cylindrica! mount 
‘wh sel aed ote ede be fe ck Te 
Inourt may incorporte «anal speagsteelqulkrisse 
‘oc, on tmay mpl be bel on 4 eon ban The 
‘coat aed nate comple, 8 the teeny of 
‘Seegels once ge to pa upward anyway 

“ects ings fe eget have 
exe Gaeta snla othe tral amc of te oe 
{Elsty an reso wn ase The erie abe has 
tna sete very sgh lager hatha ofthe 
Sree tended ca 

“Cwhtie op pce nea nebeibe,nd 
ts apna ini tate shoulders of he engine ret when 
{Esenee Gases tom ine ection charge ae fee opus 
{hough keto cee 


{LAUNCHING 
“Te rockets are launched (coavenionaly) fom 2 com. 


Figure 2. Erne oun, 


‘mercy avaiable eunch pa. The pad le comprised of 
and, meal dele plate sn a vera Inch od. The 
‘Sand hus an adjust bead o lait aiming and wl nok 
emit ung ia exces Of 30 depres from the verteal for 
ley reasons, 

‘cylindrical stantotf piece s used to hold the rocket 
Dase/ignites wires car of the delete plate ding ring, 
This can be improved by wrapping tape around the 
Iauneh od. 

‘The rod engiges vith rocket-mounted lavoch lags snd 
provides sabiey urge ft couple off f fight The 


é ‘acento ‘ 


7 ‘Pris of Operation 7 


Pires commercial acho 
efector plate merely serves to prevent ground fires beng 


pad 
1d shown in igore 4 sould be used. ncorporats to, 
unch rode and weighted or staked eupport leg for fr 
‘peat sabi 

“The ext Iaunch rod reqokes a addtional set of unch 
tugs afied to the rocket body. These sbould be atached 
1 degen rom snd exacy oppose te gia 


rymcaL nocKet 
In commercial socks the shock cond alent of eas 


Figure 4 morose ech pa 


coeneed between the racket body tbe andthe parachute 
lug takes the sac rng nose one nso beep 
thease one locket ay osteo recone 

‘When preparing the racket for staunch, Fecovery 
wadding packed loonely no the body tobe to 4 Sept 
{ppronnaciy tee tines the boy daneter The eee 
in wading protec tect fm damage fm the ee 
ton charge ua provides ome anor presence 
‘ensure cite tnd cone a ete Cea 

"Wate wadding in place, he pascte canopy fl 


a ‘ert . 


> “Prices of poration Py 


Piper 5. Dp che. 


‘ed and the lines wrapped loosely around it The chute 20d 
Shock cod are paced inte body tube nod the nove cone 
Jnsalled. The nose cone normaly wil be aaliding inthe 


Too fi has. Note again at when fring explosive mises, 
‘ditional launch lugs should be attached andthe impro- 
‘sed nunc pa wih ts two aero ed, 


{LAUNCH CONTOUR 

‘Alauach contoller enabling remote lnches should 
savajtbe wes ates of wher comments od 
fied rockets are being fied. The estem shouldbe based 
round a switch tat returas to “ofF automatically when 


‘feleased and should include a removable safety key (which 
‘an be as simple as ent ait must be inser ars! 
yet de conor to render the ele crews complee 
‘Avista dicaton thatthe ee complete shold aso 
be Included, and a bulb in series with the safety lock 
achives this. A coromercal console i avalible that ees 
{hese request can be purchased separately ors pat 
fof aera Ut also comes wa launch ped 
‘Tolaunch a rocket, an engine of the required size is 
nse in the base ofthe rocket aed ania nvr to 
‘Ge nuade. The igter may be secured wath manana tape 


PS 
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Peer 6 Dp amc conte 


‘The rockets now lowered oato the launch pad rod unt t 
ess upon the sdf pecs 

Tes worth noting that the vas majcty of misfire are 
‘caused by either 3 faulty or poorly installed igniter 
‘Therefor, the its should be physi choked for dam 
age before wataaon I ay, kis insted ito the noe. 
"unl estance Grom the sold propellant fe 

he controler safety key tl place, the contol 
wes maybe atached the iter, 

“The sfety key may now be insted at which point the 
indistr ligt should glow). With the nmedate ava dear 
‘of personnel the rocker an be feed. Four 1 Sol AA ces 
result ore the ignite. 


. “Bacland cheery ~ 


a FP deers i 


imences whe he teres When ns Rapp be Oo 
Sone er ate arto Z 
seve huni prow ne reasses ae of 
Seconds, depending onthe power/ weight ao of te 
Sinise 

"ang corstied ihe aval ropes the ck ot 
ues toward io pak ane nde own nnn, 
charging mee for obseaion proses Sever eos 
ier tbe zoe charge pen te econ care Heese 
Cone blown of andthe ce pulled ee The cht is 
‘iba ta eke bya oe coe attack 

na aulisage che, he ange engine wl be 3 
spate or eel charge Inseadr it povies thea 
iat an thrust power ted en gabe the ocd age 
‘isn. As exch subsea ng este pris oe, 
‘ompice wil ks mous and bodyae/in Seton, 
Sat The al opp sage ene tn nly oe wt 
‘Sesion charge, and when his rachel, be sequene 
‘Ss bape sogleange re 

“scan be sen frome that @ ore compete version 
cof which is found in engine manufacturers xl) cach 
huine hava it capac determine, other things being 
ul by eam of pope smoke cage say 
‘the me argo teenie 

‘ae ha when eeing cago we na pepo. 
ete engine weigh sho beset ta of i eke 
ip to dcerane ol ch wel 

‘Sine hings being eal, the peer te “hesroon 
tesnee he asimuts Mt capac «gD gine an 
thetisualweignt of the rock, the gener Se heighy 
‘age acleved I 

“toay ct or eighange copa na oe 
arecsing ne componets of te ate WE sod he 
‘Sine ponio/coniguaion a ay expt aera, 
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"renga 275s og 0945 nc i dete, 
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3 “Principles of Operation a: 


‘chain components that will be used subsequently. 
‘Alina fre modifed/explosive rockets rom behind 


(CHAPTER 3 


“The designs that follow (Chapter 5) ate bated on com- 
merely avaable, preformed focket kit pars. These a1¢ 
svalabe om most hobibymode!shope and via mad onde. 
Ifyou are uafsmilia wit the field, vet othe local 
hobbyioy doves ms 

Speci brand ames have not been given for legal rea: 
sons but the reader should hae no route determining a 
{reference to avaabl catalogs, kis and component) those 
‘which net the parameter oid in subeequet page 

Th any eveat all the parts can be improvised esily 
cardboard tes can be svaged from many sources, balsa 
fin stock can be purchased in sheets rom crf and hobby 
shops, and plasc note ces canbe improvised fem the 
‘ipso aro pry cans and batvoom proces 


‘TESTING FOR FLIGHT STABILITY 

“The sabity ofall improvised ockets—or commercial 
‘rockets ito which exra pars have een ade mt he 
‘hecked and alterations made a5 required Before fring. 
‘light aabiliy can be determined by installing al compo: 
nents and engines Cin the ease of explosive rockets, inert, 
‘components ofthe same weight and installed a8 per the 
‘explosive and faze tems sould be used) apd ten oes 
‘he rockers center of gravy. 

‘A simple way of doing this ito ind the pola along he 


a “peclpend ockaoy “ 


i. 


Shes se 
gee 7. Tsing for ight ti. 


body a which the rocket can be balanced onthe edge 
‘ler and alta a thia cord some 6 feet Leng 0 5 
ols. Whi the rocket around bythe cod eye lve a 
‘ofan hat the rock “ght pa staight and tue Make 
Smal agusnens oe fi postions and/or che dstsbution 
‘fincmal components as require. 

‘Acct in placenet made ese lue apie o 
wth the fn edge andthe appropriate par of the Dol tube 
Sd left dry for about Five muses before asemblleg. A 
‘commercial device available that bold Fins in postion 
wine the ge des, 


cre MODICANON TaCHRUQUES 

“te stpletmoceton hat ean be made 0 commer 
clocked obtain rete engesand/or sige 
foybad cab 0 wile s much more power eagie 
{han recommends bythe manufactures For crmpie 
te con ls -Dr sgh nce ede fo oro 
Sort engincs. wl que replacment of te sup 
fed engine mount ssenbly with onc of larger dsc, 
Eihough often the engine-mouat requirement can be 
gored completly snd the engine orcued 003 ction fe 


gery 9. far view f "engine placer The eng 
‘in, conring fp rs a engine mabe bs bom 
‘onc and the "Drogas tras ae rd 
a a fon wt be ache oy le 


- prea rs 


‘oot adversely affected, then any form of iasprovisation ris 
‘be ued to acomplih the mosieaon, Thus ape, Aches 
and scone sealant may al be preeed to sence 

‘Ancther technique isto ieaall an addtional "sfx 
‘engine (or more than one, ofcourse) t provide aon" 
‘bum tine, xing to the top ef the fe engine wath wd 
‘lve applied tothe cad im only more on card adapt 
{ate Cut of and discard the empty end vecaoas of bth 
engine bees, and roe the Seon engine 10 dere, 
shown in igure 1. 

"The uppermest aazze may now be removed by s908 
‘wid plastic oF woodea tol, or the nozzle bole ca De 
‘cibged to aocommodate ase, back powder, 
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a mmeshened engine can be installed by extending the 
‘original engine mounting tbe or dscardig the engine 
‘mount and wrapping tape around the eagine bodies 
bain son 

‘higher inital theust ean be obtained from aay ft 
{ended engine by carefully bering ot a central av rom 
{he propellant material. The cay shouldbe around oe 
‘hid the dancer a he propels tock and extend avant 
some five times that ameter Never use any high speed 
‘eather tol or technique that wil generate exceaive He. 
‘mal band eamer works we 


MULTISTAGING 

Ranges can be increased by using multistage rockets 
‘These incorporate inevidval engine, body sexton apd fit 
assemblies that ae jeusoned when the nex eget he 
Sess 

Sage coupling is accomplished by using card adapters, 
‘These take the frm ofa colar with an external diameter 
lightly les than the intereal diameter of the body tubes 
‘emseles, dns llowing 2 sing An adapter i secured 
ith adiesive at tbe base fa the sage exceeded in 
such a manner tha al of length remains exposed, ad 
the preseing sage ipl aid, 

Pre to instalation, the engines ae coupted using cello 
pphane tape As the engine in he next singe ignites, the 


cer ge | emcee 


voun/ee | 


Pica 12. Taste kt 


recuhing fives res simply bur the tape rough and 
fetcon the ze lowe engine/body/ia assomBty 

‘a engaes except the fl Copper aged ne ae 1 be of 
the “0” suffix ype. The upper-stage engine Is selected 
decording tothe consrucior’requenen. 

‘Enstng single age rockets an be enaverted xo mul 
-eage dens by adng xr bony tbe sets, each of which 
‘Soe an eine noun sem, FB epting 30 xs 
{ig length of body tue ad ning he ecto no separate 
$e Some commercal malisage rockets ar arable. 

“The inom each sdnional body piece canbe designed, 
to mate ad thereby forma continuation of tone on the > 


«ather than falling under the force of gravity, Itbas to be 
Seno be beloved? 

‘Couple to engines per Figure 20, except that bee the 
Frse-stage engine ncoportes a delay rahe than beng 3°0" 
suffix unit, Other things being equal, best elects are 
‘obtained wien the delay slats the minum avaiable 

Remove the cy reianng exp and ejection charge mates: 
lfm the lower engine by scraping wih» psc ot wood 
210) leaving onthe sold propellant an smoke cages. 
‘There & only any smount of ejeon charge compared 9 
smoke charge, and the smoke charge efi of 4H, 
‘ay color Shake out al lose mater before staching fo 
Be oer engine, 

‘Upon aunching, dhe rocker wavels under the power of 
the fist engoe ura the propellant i exhasted, Ae ths pent 
the smoke charge rest the rocket ows, Alter afew sec, 
‘nds the rorket Beas ofall nose down, The se charge 
‘ow pies the second engine, whic es, causing the roe 
eto seateste again 

Depending othe height tha he rocket achleved itl: 
ly the second engine fequenty will be burning propel 
Tat when the rocker Ms Ir wal amos cena al have 


et tage thy may be pats of te exig fi 
inaiher casey ald be led dng ng 

“The sage taupe rusthave ameter iat proces 2 
tncion siete apropos nh of 
Sprxinaay 2505 wes, depending one rcket, 
by dma The eth dete eager he cooper 


“POWERIN” MODIFICATION 
Tis vation om tandardtehnlqoes causes the rocket 
to power downward int the ground a wemendous speed 


> ‘aac cy 
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a ‘apenas my 


tusburned smoke and econ changes, These can be So" 
porated into the Fring chan fan exploive missile WAD 
pretelea. 


‘cum rows Custos ENGINE 
_Allwovk an this modfeaon to be undertaken ouside 

Pecezcive goggles and gloves mst be worn Have wae OF 

sneningulter on hand in case of ee. 

Disissemble seven” suf engines by cuting lent 
ze no each ard bey inch a mane that he ad 0 
[eppecled away and the rope block removed. 

"Te clay nozaes se now broken away snd carded. 
ees ot mater if sal bis ofthe day remain as al bt one 
ofthe acs Cove his ones the entra sk) wl be ead 


‘igen 14. Custom engin eed fom be. 


roc to assembly so thatthe nozzle ends become the top of 
tbe engine pack. 

‘Assemble the ropa blocks ito ahunde a shown in 
Figoe 14 and sere wih pe neal the bundle ina cad 
‘ube ving dame hat atts a Pon fe and engin 
{at produces 2 gap of about I inch a eer end The wal 
"hikes ofthe tbe shuld be about be 30 miler. 

As improvised nozale can ow be prepared ad neal 
In one end the ube oro mnsalation, sprinkle «small 
amount of black or smokeless powder ono the propellant 
lcs snp to hep ensure ign. 

For once-only us, the nowale ean be made fom model. 
ing clay ora “paste met” type material ofa harawood 
noede of the requzed dnensons can be mage and spayed 


= “pct ochay 2 


Pager 16. prod nel eras ston 


over with high temperature pat avallale from vehicle 
Sccesory shops. The burn time of moa improvised nines 
‘rb ao shore anyway ht byte ie he za as Been 
‘Searoyed, sob wil have been done. 

‘Whatever method is employed, the nozzle should be 
reed heme omy again the propelan ices and, oc- 
‘lary, secured with adhesive applied othe outer wal of 
the aoe only 

‘With dhe naz in place, pour avery small amount of 
black or smokelet powder imo the nozzle opening and 
{stall an igniter, Secure the igniter with masking tape in 
‘ich a manner bt ether tor any of te powder, fl 
‘uk The be techie ls shown in Pig 15. 

“The choke point te exer ofthe nozzles lf of te 
mouth diameter and te angle of vergence/coovergence 
‘tthe nozle mouth is aound 30 dees. 

‘Cos engines may abo be coupled inline vo provice 
both eater it capabaly and ange. 


(CHAPTER 4 


oe ARITEAD SAZELYI 


Having fst determined dough tes fing with cone: 
Posie compasenss the optnum warhead payload weight 
"thatthe cooket will ary ove te sequized distance, the 
material used for tet purpores can be replaced with a5 
‘uivalent weight of smarty ditrbuted explosive ving: 
fla component and the recover sem exponen 
‘carded. The precise specifeationt of fring-clisin compo. 
‘ents andthe weighttype of explosive material wed wil 
‘ary according tothe ype af rocket employe, 

Indirect corrast tote safety considerations outined in 
Ue "Model Rocke Safety Cade” (which are tended 0 pee 
‘ent rockes fom traveling horizontal), & recommended 
{hat the minimum angle of uns when fing proved 
sisiles he 10 degres from tbe verial. The masimuum 
angle of launch, applicable especaly to shoulder fires 
devices, should be ig ess than 90 depres rom ever 
"Healt alow for any drop when tbe mise lesves the abe 

Tn the designs in he fllowing chapter, the nase cones 
se ofthe commercial plas ype. tean be aseumed tht, 
‘where necessary, the bottom sections ofthese have beck 
removed to faclitae access. Smilay, where a felerence 
Peas, for example, the enoke charge ling 2 fase 
‘canbe assumed thatthe raaining cap and ejection charge 
‘mara have fi been mone. 

"That sad, the folowing improvised safeyfestres (or 


‘s 


some other variants serving the same purpose) must De 
‘Scorpersted ino al explosive rockesconagurations THe 
ystems are 3 shown on the wntead/ocke exigrs th 
‘hes fr reasons of cay 


LECTRICAL SAFETY 

‘This device provides for safer handling and protects 
guest premature detonation i the event thar an expose 
Impaccfrng mise & dropped The fing cron ac 
Sliparmed wl the mse felon the pao he tab. 

"The switch employed sf the submuneanure release. 
smake/eclease-to bresk type. Tis ype of ewlch is aroed 
“nt by depressing sd den eating the ston and red 
“elt the wae manner. The rleae acon ste one that 
{ctally causes the state of te switch to alter. These ae 
realy sealable fo he usual oes. 

“The switch i istlled a the rocket body fa the “of” 
potion i such a manoer tat can be opted exterally 
‘as smal pece of dowel inserted rough an access hole 
The cocket body and, where apliabl, launching tobe wal. 
Inthe cae of tbe launched mises, te ames holes wll, 
align, using corsiraction, the rocket i intalled in tbe 
Tube and a hoe ile emtancousl dough both anc 
ted rocker wall 

‘afer anding, tbe dowel lec sincere andthe switch 
depreted andreas. The system a0 I, 


For tubelaunched mises, the dowel piece may inser 
be incorparated into the inet face of discarding upper! 
piece sucha manaer hat deprestes te switch when 
‘ested during loading (se Figure 18). The swt remains 
<depresed nd he suppoe pete decarded when the is 
sie leaves the tube, which pose the swich spengs out 10 
{eon passion, 


DMECHANICAT SAFETY 
‘This sey fear can be nepontedrt sikerplngee 


\ 
eee a whe soar 
. oo ewe 1 oat maa ey, 
= icesimae my = SRPAE SITS = 


ype ing mechanisms. H consis, simply, of a wooden oF 
sic pin seed teough the me wal in chs mane 
tha prevents the tikerphanges om coneactng the pine 
creanipleng an eal erat 

Inthe eas of pad launched missles, this safety 1+ 
‘moved manually immediately prior laching, Fo tobe 


anced mises, he safey may incorporte a sping that is 
compressed during loading and kept under tension bythe 
Inuncher was. Upon leaving the tube, the spring tows the 
safety pa fee Ge Figur 2, 

AN clpsaery takes the form of a siple split washer of 
such tal ts between 2 nove moun panger andthe nose 
‘one proper, preventing the formes From beg depressed. 


‘Te percussion foes shown i sever ofthe following 
<esiqns operate nly whe the missile shes an objec at 
speed. When this occurs, the sudden oes of momentum 
‘ses the sires (which sre to side whi hoa) 12 
‘be thrown forward Thi forward movement ovetomes the 
‘ensio in the spring an the suk pin histo print. The 
sping must be of sufcientstengah to preven the siker 
ia from contacting the primer wits the missle i verted 
during normal Pandng, 

‘Asa mater of prunce, safety fase should be wed inthe 
feng casa of poncecie, impact fing devices 

Improvised explosive warheads should only be assea- 
bled iumeditely prior to use 


a 


Figere 22 


upon ipa, the sre fles forward and tthe shell 
rier causing te bel re. 


Pere 26 


‘Upon impact the aks st ff the shotgun blank, fen 
Ing the tack powder and producing a laneleve expos, 


‘Upon impact theses his the prime, lighting the er 
cusion igniter and thereby the sfey fis. Aer afew sec 
‘nds, the burning fose reaches the blasting cap, which 
‘explodes and detonates he warhead 


gure 25, 


Upon impr, the srker shar he glass va, causing 
the a6 to contac the pousium chlorte/augar mixture 
"The resuling het and fame fir the detonator. 


feuaianiny 2 


(IMPACT FIRING V- 
Pere 26 


“The charge capacor usd, amy weight far estan 
that ofa batery. his charged nerdy pot salon. 

‘Upon impact, the swiich, which sof the presto 
sake presto break ype, i depresed and the esi 
‘Gt completed Crrent Nowe fom the capac to he de 
‘ator andthe det explo. 


\Wealiy the nose cone should be of ligheweigh neta 
raving a thicnese 3 miler or eae han the nek 
‘es ofthe itera cone. Sanda, the dizance between the 
front ofthe note cone ane face of the cai should be 
‘one to two times the dameter of the cane (avy) face. 

“ihe cavy inert made of copper orn shes, 1 3a 
\ieters thik, formed ito & cone as shown In Figure 27), 
‘witha ale of betwen 30d 6 dere. 


“The clecrical detonator is positioned atthe top center of 
the explosive. The apactr io the cect ype 
‘Upon macy, the siding plunge hes the swe, wich 
loses completing the eeu and firing the detonator The 
‘aries one emesen, eng + Hep 
ts Sten ato Be improv rom a wie gat 
cay line can tbe improved, lsc shaped 
‘tare effects maybe obtained by snp cing theca. 
‘deecy out of te explcive materiel 


IMPACT FINENG VI (SMOKE) 


ortne 


Pere 28 


Upon ing, be ing wept ti apse he 
‘comping be cecal ero tnd Wg neste Sage 
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IMPACT FERING VOOR 
Peers 28, 


Upon impae, dhe dowel is depressed andthe contacts 
touch. This completes the ceca eurent flows om che 
‘Spactor othe detonator andthe device es, 

"A btery ca be subied for te capac frets ong 
nonexpiosie components) confem that he roeked engine 
configuration can bane the weight. The dowe! should be 
Ti in th noe cone, The dowel contact may be fo 
‘conicive iver pa, 

“The bas sheet prevents the dowel pice rom operssag 
the sich exe under force ofan impac. 
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A cylindrical extension plece is added tothe end ofthe 
‘cagne anda small quanti of black or sokeless powder 
poured i. The safes fuse inserted inc isa ecared 
‘ith ape. The surrounding rocket body space packed 
‘ath ecovery dang 2 shown. 

"The ection charge simulancouly ects the nase cone 
and tas the safety fuse burning, subsequent igniting the 
improvised incendiary mixin ks contain The engine ond 
ofthe fuse should be split ands match heed inserted to 
tight 


“The lay retaining apis removed frm the engine and 
loose material discarded. A powderflled tube secured 
the resulting space. The en ofthe baring smake charge 
‘ignites the Black powder inte ube, which Bases though 
tothe detonator 
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“The smoke charge lights the safety foe, whic, ater 
predetermined delay, sts of the basting ep, which deo- 
ates the cxpoave. Ts leg of the ery Tose determines 
{he eight above te round at which the warhens explodes. 


igor 36 


“The say fe is and the socket asnched The deve 
exploves when the burning fase reaches the detonator 


“The ejection charge forces the dowel piece against he 
seh, which completes the elecsical cea, causing the 
‘Setnatr to fre, 


Peer 36, 


“when the ejection charge fires, the nage cone is blown 
free and te sch cease. The ec cra i compl. 
(cb ad the warhead explode 

“Te swich, whichis ofthe release tomake/beak pe, 
secured firmly with epony fa such a manner that it 
‘depressed when the nove cone is inserted. The power 
source may be an leary eapactor ora bai. 
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DELAYED-ACTION DEVICE 
acon i 


ewe 37 


_Ain an engine incoporatiog an ejection charpe is set 
ere Upon ig, the noe cone wit x expen comnpo- 
sis charged andthe paichute ployed. The wate 
"oust each sd exlodes ater pest te delay expres 

‘Note that with ll suc projects involving parachutes, 
wind dit a mar consideration. Tess Casing ne compo. 
ent) wil enable you, however, to compensate for ant. 
fed it used bya given wid speed and decion wah 


_Newer fire safety-fuse-based missiles fram an improvised 
shoulder launcher tthe mse hangs up ia the tube and 
youare slow with your immediseacion GA) dlls, your 
brawl eally get mend up 

{Q: What are the TA is otis type of weapon? 

2 Inthe event of any malfunction place the wespon 
on the ground ata speed approaching tht of ight and un 
Ite het 

‘The racket to be used in this configuration is frst, 
‘equipped wih an addonal pair of lunch logs These are 
ached ote opposte sie fe rocket body, se shoe 
Figre 38 

"The launch tbe is cardboard o plasti,three to four 
times the lng of tie rocket The a ofthe nlc 
Ingiype 

"To prepare for reg, inl anger inthe ake noe 
and secure i firmly with masking tspe. Spread the igniter 
‘es soa to ensure contact wa the ol plcos 

‘Now aide the rocker dowa iat the tube. To fie, place 
(he rocket tube onthe shoulder ad, having checked that 20 
‘one is sanding ineneciney ote rear, depress Ue sch, 

Note that tere may be x day of about a second before 
the rocket engine res depending on te sate of charge of 
lhe batery pad) soa good Pollo’ twough sexe 

“Tae cate not to pointe launcher downward in such & 
smaones that an impacting rocket could fal rm the be 
aes explode 

‘Note that for maximum effect with all shoulder: 
Iaunched impact ving mises, targets shouldbe engaged 
Som the closest pracicabe range, 3 cenaialy wits 
<istance no greater than two thirds of he misle's deter. 
tained maximum range, 

[A simple sight can be improvised using nonexplosive 
‘components daring tess. Tub may take the form of hort 
{ube mounted onthe tp af tse launcher, wah thin sng fs 
ened ars front as shown ia gue 39 
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Star witha base cos ic and aim at sme object dead 
center Nee the drop, any windage eet, and the actval 
‘hi area Noe the ange onthe ade ofthe launcher in Felt 
pea IT soquied Second ross ha ea be aed Blow the 
Eat and is coesponding ange aot 

‘Be aware that with a “D" pfx engine, the shovldes- 
launched mile desesibed i the next chapter ill ave 
‘any hundred of yards, even withthe added weight of 
‘Egan componeas. Whit ths might sem Ike orl or 
2 nse wah an obvious low explosive capac, Meas 
thar at ser anges, ages canbe engaged with surprising 
sccuray and “ei confidence This ater condison is By 
‘rue ofthe fact that the sil hgh speed of the missile wil 
Insp ensue the comet operon ef paced mechani. 


‘Pigere 0, sectona iow thoutng pring lunch re 


“The launch cod in this device extend an inch or £0 
{teough the rea ofthe hardwood inser 90a eld com. 
‘aecion can be mae hough them ode igniter, 

"Tolload, bald the rocket ube verily and engage the 
Jaunch fogs with te launch reds. Wrap the igniter wites 
tighly around the launch rode and pus the racket howe 
sing a holow tbe of sacha Gameterthat ress On ut 
‘il ot ie oer, the rocket shoulders 

‘Auch a commer laueh corrler—or an improvised 
vesion—i the op ofthe launcher tbe wi duct ape, or 
auc s taney pack and aoaatching switch ace tthe 
‘underside of the luacher as per the previous design, 
{Connect the algo dips fom the epsrle tothe end of 
the launch ode 

‘The upright portion ofa serap computer josick can be 


used to make very poferonal looking fit wept 
sanp. Compute game "light guns’ are alo teal, a8 ese 
Incorporate a bultin bury beer 

ry perry on: 


ger 4, Scale soutng dacartng gprs. 


ato! anc no reed fr esi. 
‘hedscng ppen pent two io? ches 
th of fe or i oer exampe Enh ash 
‘renal diameter silat tha ofthe rocket boy aod 2 
‘Sisal dunt tat allows ng tthe eka 
‘he dla ae ot inal and ated aud te rocket Dy 
<lrogloadig shown in Pures. The eal one 
tase th sae as Shots auabes 
Toons an ae and cere dh msn pe 


Pager 42. rot ceo mise i be 


‘Again, ensure the ends of the igniter wires are bent so as to 
‘revi a good eeccl contact wi te fod 

“The lower Cengine end) pair of deks is then placed 
aud the rocket body and the body towered party so 
{Be tube. The upper (nse cone end palo dks ow fe 
‘ed ono the rocket ody ad the socket puted one 

_Atach the launch controler aligatr clipe to the ends of 
‘he fll oot, inl he safety Key, and oof cnt 
iy, Depresing the cooler button es the roves, whic, 
‘pon leaving the ibe, dscad the oppo pices 


MLS (MULTIPLE LAUNCH ROCKET SYSTENO 

‘he racket tobe assembly consis of for example, owelve 
‘ard or plastic tubes, astembled a8 per the Shoulder 
avncher it design and secured with masking pe a5 chown 
inrgee 

‘To ensure simultaneous feng,  batery pack having 2 
high cument capacity shouldbe wed. A cat or motoreyte 
bey idea 
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‘gare 48 Bere souig crea comsctos. 


Insta an engine and gates into exch rocket, wrap the 
‘gies wires around the launch rod as previous descibed, 
and load te rocks rao the bes. Theft, he Pro 
‘nding ends ofthe lunch rods, ae connected io ses, 
“Angie launch aghsanen i accomplished by wedging 


a Pape mciy rm 
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wooden pieces under the front of the tube assembly. A 
[luach frame proper, incorporating a simple adjstment 
sechanis, canbe improvised easy requ 


CHAPTER 6 


“The following plans outline the constuction of pad- 
Junched, tube launched, and tubelaunched, opially 
\acked,radio-contoled (TORO) mise systems, These 
plans sould fire your imagination and soggest ay number 
‘of possie vanors,wodikations, nd enproverens, 


[GENERAL CONSTRUCTION NOTES 

1. The dimensions ae ot absolstely crcl and may be 
varied sigh acoriag wo avadabe pars 

2. Formaximum seength, the gain ofthe balsa wood 
shout follow the leading eg ofthe Ba. 

3. The engine wound eetion tube dimensions shown a 
{he plan fer the pad acted mise assumes the we of 0 
“Drs engines For custom engines wit larger diame 
sey simplysele up the moun accordingly. 

"The ‘D”engioe sted into the shoulder launch miede 
‘on te fton fit prince by wrapping wih masking ope 
‘orbuling up as eneral diameter wah hn core 

The engine sop piece ued bee i 1/16 och hick and 
thas an enteral dhamaer that allows fora fio ft inside 
the engine mount tube and a eternal diameter of around 
‘Vinh les I sbould be secured with sdsestve win the 
engine mount tube ata point equal tothe length of the 
engine/sto be used, fess 1/4 inch In the case f the design 
‘Shown his & 5 1/4 inch from the lower end ofthe body 


e 


‘tube. This leaves the engine (or the first of two of more 
engine) preruding 1/4 toch when inaled an faites 
x5 recor afer te ng, 

5 Alter the inl fixing adhesive as ited, apply an 
‘ea fillet of wood glue tothe fa/body jets fr extra 
ren 

6 Being ighweigh, these mises obviously are suscep 
‘leo wind dit, Therefore, make ure you Sart your wat 
on gcaim 


PADIAUNCHED saSSTLE 
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igure $8 Sock can acinomae 


| parachite fried, an Be improwise fom 3 12:10 
24Anch diameter piece of polythene. Other things being 
‘ual, the larger te hut, the ower te descet, 

‘Cnopy ines can ba mide om sx 1219 24ch lenghs 
‘ot hin cord, tached co the parachute canopy with sal 
ices a adhesive paper stip or ces ofthe type avalable 
sonar sors. 

‘hock cord susable for use wit the larger misaile can 
bbe made from a 24-inch length of elastic 1-iach wide. 
Simply scale it dowa for smaller mises. 


‘TURELAUNGHED MISSILE 

ad launched salle ae fun. Tube lined mises 
ae eal fal inal rps or practice purpose) sho be 
fatlonary. Trece are good, ab ae elated objects such a6 
‘eeping members of Greenpeace. Of couse, you should 
Dever fre explsne warbeads aes. 


‘ToRC MISSILE 

‘The following ea design fos TORC (ube launched, 
optealy wacked, adi cone) mise All be vequved 
‘onrocket components canbe obtalned relatively cheaply 
from Rado Shack and elsewber.Atwo chan digi peo: 
portional radio-conolled (RO) out and tw servos are 
equiced. Try f0 get the type that hae pln crystals, a his 
makes i easier oselectehaanel requencis that are leas 
fone to ntserence than oe 


‘Pgwre 31. Vw from bow hg on aac potions. 


” ‘Backyard Rochery ” 
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‘Typical receiver and servo sizes are 54 x 35 x 23mm and. 
38x 9 x 19m, espetve'y. Thus, there no probes In 
naling sochdeviees i a mise. Silay. a he fg 
time of te mae wil be measumbi Intenso seconds, 
{val radio contre batterypack need not be ved 10 
lice, dhe tet avaiable batery or combination of ater 
[esti will operat he system prope fox ay, fe mts 
Sabewses 

“Alay tet and get to know the Might characterises of 
sucha misle Byori any explsive mater. 

“he misalle have on eight D120 engl Tues 2 
pated io make for engines of wice te usual eng using 
technaqusaveady Gsebed 

‘Coasruct engine mounting tubes o sult and install, a8 
shown io Figure 32, between two balsa wood insets 
‘Mismum thiknese ofeach inser shouldbe 1/4 sn, The 
desing sno sale bt clay dete prince. 

eset 1 is ao died through completely but just 
enough to give the engine abes ale exe stbiey Seal 
thee ino both noes wh od glue. The eng f the 
"Ssembly shoul be such Gat when pusbed fully ore, the 
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{engines protide 1/4 inch of so fom the fae of inser #2. 
‘The diameter of hese igh less tan the intel 
ameter of the mse body, They, too, should be secured 
‘with wood gi, 

‘The actuating am of one servo connect—via a contol 
‘od and vericl ink chow sn Figure 3438 HS Ua) to 8 
hocizotl hinge inthe self fined othe zonal sa. 
bile. Rackward and forward movement atthe servo end 
‘fhe contol rod s converted ito arsatingmovernect of 
{he hinge pin and, thereby, an up and down movement of 
the sablizes themes, 

"The oer sevo arm, again via coil od, connects to 
horizon lnk VSB in igure $8, which tached to 4 
‘ertieal binge plo, This time the backward and forward 


2 ‘ise Plas 3 


‘movement of the servo arm is converted iefo a left and right 
ovement ofthe verte! sbilers, Note tha the vera 
hinge pin i ranked or bent slighty (Bia Figure 50 for 
ewance purposes. 

Figure 55 shows the principle abt moe cles 

‘Then and sable’ densons ae shown a Figure 56 
‘There are various ways to atach the stabil, including 
‘mounting them on plastic or dowel hinges ina space cot 
‘rom the tear ofthe Red fn In thsi, tiny Feta 
pieces (available from hobby shops) would be eed 9 
Secure te end of ach ge aes, however, was found 
thay, probably because of he sh ig tne, the expedient 
math desebed here worked wel enoush 

Each hinges made fom i/einch-dameterCappcox) 
wie. The we should be of type hat allows wo be bent 
Into agen shape, which i wil then retain, The required 
links fe commer tens avaiable from mode! and hoboy 
shops. These are ataced to two (eng ofthe hinge re, 
the servos battery, and conta ods having sready een 
Insalled i the missile body. Peed the antenna trough 3 


at 


smal hale ia hese of the mislead secure tothe boy 
sah apiece of pe 

‘Now peec holes through the mise body ps tothe ear 
ofthe nes. asta te hinge wizes by poking one end of 
tne ofthe wires though the mle body frm tne tse. 
eed the we though ual he Hak prevents om 2008 
ny further and theo carefully bend inthe other end and 
posi through the opposte hole Straigheen te wire 38 
Feaied and hoo on the appropiate ines 

"check tthe sage that the servos and tages ae work 
dng a aot a outed als wel, sere sal wash 
‘csr over each binge end and presse othe mis 
‘se body Aga, these are tiny commercial tems used Se 
‘mode! making, Du any number of eer hag can be wed, 
‘The only purpose ey serve here 35 a tal forthe a 
tier base—they stop the Dae fom touching the missle 
boy and when the abr ate lad in place, int he 
playin the lage hinge assess. 

‘ow eter dt a le tough te frontend of each st 
bile ad pace then on the exposed ge ends Secu 
Ing wth adhesive aphed to the hinge ise, aemalive 
Iyegouge a arall channel fom te froot ofeach stabilizer 
tin af she to the inges wah Wood glue Seal he hinge 
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lengthwise nd secured with wood pve 

"The distance between the back ofthe xed fins andthe 
Front ofthe stabilizers shouldbe such that te ater can 
rove wih eee, 

“You wil fi that nowhere nea he wus! amu of ser 
‘movement ered to provoke a cnsdeabe reac inthe 
fying mas. Remember as tat you wont have the desion 
‘ime avalable the conrer of: model sea, for emampe. 
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‘As this missile uses four separate engines, care must be 
takeo that they al fie simultaneous when itis anced 

“Thus the faers should be conaected in see at high 

curent atx used. A motoreyle baer works wel 

‘suitable launches show n Figure 6b CL). Note that 
{he usual auna lugs have not been wed here Bu ater 2 
‘singe sturdy launch piece (LP) This takes the orm of & 
‘wooden or plas piece, shaped as shown Clg unde 
edn hstration for cat) and atached othe mse (0 
at point close tots center of gravy. This lausch piece 
Slee 2 eng of wack, or inne carne LC). 

‘Te wack sof such ashape a5 10 preves sideways move 
‘ment ofthe missle and eam be improvised ea from a 
eng of alumina channel. The tack re the length the 
bor, being secured to ts Moor wis soppon pice of wood 
‘or such GP), The bor ss should be about 6 Inches eager 
Than die mise and have a wih and det tat at perms 
‘confor nserion of the mise his CP, 

“The launcher box lid is secured with a fastener and 
hinged so tat it wl open trough atleast 1 degen In 
this manner the Le forms a suppot and gives the fauncher 
4 minimum safe launch angle. When test ring, i ex 
Tremely easy 1 overcompensite and plough the mise 
‘note ground. Ths, an na limb of tease 45 depres 
Burgeted 

‘Allah four narow lengihs of wood tothe inside rear 
alls of te box to prevent te mie from fling through 


APPENDIX IIL 


1, Censtracsion: My mises wil be made of leh 
‘materia inorder that hey ean be destroyed quekly Ifthe 
police tn up. 

2 Engines: 1 wl pass onal new engine eating infor. 
mation feecoverto ots cu nabs 

5. Recover wl spend a east twelve hows covering 
ster a heavy night of deiking before fing expesive led 
mites. 

4: eg None 

5 Sibley tf, a any ine 1 dscover Lam Beconing en 
‘aly sale, wl resign. 

‘6 Parloads I wil aunch only interesting and/e danger 
‘es payin, but never Ive ara Il El Une fie. 

“Launch aea I wil enrre tht the latin aes free 
fiom patce suveance bere Fig, 

@fauncher I understand that asoching od rockets 
«can be cangerous. Therefore, in oder to pwotec my eye 
‘Seb | wl always pet somenne ele wo press he bean 

9st syste anyone Knows owt ie on 
sion on a '6 Ponta, pease phone dub HQ ennedaty 

10. Lunch saey wl wat unl unsuspecting passersby 
approac before launching. In he absoce of psersby, 
‘wily o ke oat mode aerator lage dogs 

11 Fhing conditions: launch modified rodkels only 
‘when the wind es than 10 mes por ou 


12, Prelaunch test: When conducting research activites with 
unproven desns, especialy expose mata a inveled, 
Til ash emesey, rm behind cove, da copie 
lor fom any persons nat partpating inthe penton, 

15. Launch angles! wil not auch Gangereverockets 50 
at height path could eure hem to fal on ott me 

"4. tecotery hazards: amy rocket becomes ange in 
{poutine or thes dangers place, wil sore five extra 
pols 1 wl never uy to recover rockets rom power ines 
‘thous sing aca ox other small animal o check for 
‘rent kubber gloves and boots must be worn Ihe et 
‘wont pattem 08, shoo 


